Nuclease sensitivity of permeabilized cells confirms altered chromatin formation at the fragile X locus.
Fragile X syndrome is caused by the expansion and concomitant methylation of a CGG repeat in the 5' untranslated region of the FMR1 gene which results in the transcriptional silencing of the FMR1 gene, delayed replication of the FMR1 locus, and the formation of a folate sensitive fragile site (FRAXA) at Xq27.3. The mechanism by which repeat expansion and methylation causes these changes is unknown. An in vivo system in which cells were permeabilized with lysophosphatidylcholine followed by digestion with MspI endonuclease was utilized to assess the chromatin conformation at the fragile X locus. The FMR1 gene was inaccessible to MspI digestion in fragile X patients, but not in normal or carrier individuals, confirming that altered chromatin conformation results from the repeat expansion and methylation seen in fragile X syndrome.